Introduction
The 2008 National COPD Audit demonstrated improvements in the organisation and delivery of hospital care since 2003 [1] [2] [3] . As in 2003, patients admitted with COPD had severe disease, were elderly (mean age 73), exacerbated frequently but females were now affected equally to males. Respiratory, General and Elderly Care Physicians undertook most in-patient work and there remained significant variation in the quality of acute services. Particular issues concerned the recording of clinical information, the management of acidosis at admission, the triage of cases to appropriate wards and availability of palliative care.
For the first time, in 2008, we also surveyed patients to understand how the diseased cohort recognised exacerbation, managed their disease and accessed services prior to hospitalisation. To date, there has been little evidence to suggest age-related variations in care or management of COPD, although increasing age is documented as an adverse prognostic factor because of associated comorbidity [4] . Since patient ages in our audit cohort ranged from 27 to 102, we were particularly interested to understand any differences in care provision, outcomes or behaviours. For this paper, we report both hospital-derived audit data and patient-reported survey data by age decile.
Methods
Methods used in the 2008 UK COPD audit are well described [5] [6] [7] [8] [9] . Hospital units admitting unselected emergency admissions identified prospectively up to 60 consecutive cases of COPD exacerbation between March and May 2008, and audited retrospectively their in-hospital care and outcomes 90 days following the index admission. Data were entered onto a web-based tool and collated centrally at the Royal College of Physicians (RCP). Reliability of clinical audit case data was assessed by asking units to double-enter data on the first five cases using a different auditor. The levels of reliability for 952 submitted cases were generally good with kappa values of 0.60 and higher dominating, with many over 0.80 (very good).
Units also asked 30 of their audited patients to complete a survey about the management of their COPD as they approached discharge from hospital. Responses were returned directly to the Project Team at the Clinical Effectiveness and Evaluation Unit (CEEU) within pre-paid envelopes. The patient questionnaire [8] comprised 20 questions, compiled following consultation with professional groups and patients attending meetings run by the British Lung Foundation (BLF). It was designed to assess how patients access COPD care, the period leading up to exacerbation, self-care, who might benefit from enhanced case management and to assess potential for interventions that might prevent hospital admission.
Data were analysed using SPSS (SPSS, Inc., V18). Missing data values affect patient denominators and results presented as percentages will vary in their denominators accordingly. Data were divided into subgroups by age decile, beginning as <50 years and finishing at ≥90 years for the extremes. Association of patient clinical characteristics was tested using the Chi-squared test for the age decile group and Mann-Whitney/Kruskal-Wallis test as appropriate for age in years.
Results

Clinical audit data
Data were received from 232 units (177 trusts), with 9,716 patients available for the analysis, median 46 and interquartile range 29-58 per unit. Age distribution was 2% (194) below 50 years, 9% (906) 50-59 years, 24% (2,344) 60-69 years, 36% (3,523) 70-79 years, 25% (2, 475) Three per cent (202) of below 80 year olds, 10% (243) of 80-89 year olds and 21% (58) of above 90 year olds lived in residential care. The percentage living alone in a house or flat increased from 28 to 42% for age groups below 90 years but was 38% for ≥90 years, more of whom lived in residential care. The percentage of older patients requiring unpaid or paid personal care increased with age (6, 10, 13, 19, 31 and 35%, respectively).
Older patients were less likely to report an increase in sputum or change in the colour of phlegm (see the Supplementary data available in Age and Ageing online, Appendix Table 1 ) and there were marked increases in oedema, pneumonia, hypo-albuminaemia and blood urea (Supplementary data are available in Age and Ageing online, Appendix Table 2 ). Body mass index (62% missing overall) and spirometry were recorded poorly, especially in those aged ≥80 years (Supplementary data are available in Age and Ageing online, Appendix Table 2 ). The median predicted FEV 1 was 38% (IQR: 28-52%), values ranging with no clear pattern from 33 to 43% across age groups <90 years and 55% aged ≥90 years. Although younger patients had higher median percentages of FEV 1 values ≥1 L (68, 43, 40, 37, 38 and 32% across age groups), the most severely impaired levels (<20% predicted) were more often noted in younger patients (13, 13, 10, 6, 3, 1%) .
Performance status stage 3 (limited activity but self-care) was by far the commonest in each age group (range 42-50%) during the weeks leading up to the hospital admission (Table 1) . Performance status 1 (normal activity) and 2 (strenuous activity limited) declined considerably with age and this was offset by age-related increases in grades 4 (limited self-care) and 5 (bed or chair bound and no selfcare). Grades 4 (36% overall) and 5 (31% overall) of the MRC breathlessness scale were commonest, though notably some 47% of those ≥90 years were scored at level 5 ( Table 1 ). The percentage of patients with Grades 1, 2 and 3 breathlessness declined with age while the percentages of Grades 4 and 5 increased with age.
The presence and number of co-morbidities ( particularly cardiovascular disease, loco-motor problems, stroke, visual impairment and malignancy) increased with age ( Table 2 ). Current smoking habit was 70% in the <50 year group, 56% in the 50-59-year group and declined steadily to 10% in those ≥90 years.
For patients ≥90 years, fewer received antibiotics (range 0.5-1.2%, except 0% for ≥90 years) and more steroids (range 11-17% except 20% for ≥90 years) in the first 24 h. Oxygen prescribing was poor (range 13-17%) and notably fewer patients ≥90 years had arterial gases taken on admission (range 84-89% except 79% for ≥90 years). There were minimal differences in admission bicarbonate or a Performance status: 1, normal activity; 2, strenuous activity limited; 3, limited activity but self-care; 4, limited self-care; 5, bed or chair bound-no self-care. Both variables associated with age decile (Chi-squared; P < 0.001) and with age in years (Kruskal-Wallis; P < 0.001).
pCO 2 but progressive increases in the percentage of patients with pO 2 < 7.3 on admission (from 14 to 23%) across the age groups ( Table 2) . Receipt of ventilatory (predominantly NIV) support decreased (12, 14, 14, 12, 10, 9%) and DNR orders increased (4, 6, 9, 12, 15, 22%) with age. Fewer older patients received NIV as performance status declined or the number of comorbidities increased, but the age-related increase in DNR orders written in the notes within 24 h of admission was irrespective of performance status (apart from level 5) or number of co-morbidities (see Supplementary data available in Age and Ageing online, Appendix Table 3 ).
In-hospital and 90-day mortality increased with age (Table 2) , as did the mean length of stay (6.6, 7.3, 7.6, 9, 10.5 and 12.7 days, respectively) and the percentage of patients with stays of ≥15 days (6, 10, 11, 16, 18 and 26%). In-patient stays of less than a week declined with age (82, 76, 70, 63, 58 and 49%).
Fewer patients aged 80-89 (72%) and ≥90 years (66%) were seen by respiratory specialists during their admission (range 79-84%). One-third (34%, 3,025) of patients were discharged under the care of general physicians (range 32-38% by age group). One-half (53%, 4,730) were discharged under respiratory physicians (range 55-59% for <80 years, 42% for patients of 80-89 years and 33% if ≥90 years). Care of the elderly physicians discharged 11% (1,021) of patients overall, the percentage rising with age group (4, 3, 5, 10, 22 and 32%). REVISED using days from admission to death. a Conditions other than those listed-i.e. cor pulmonale, lung cancer, diabetes, neurological condition, thrombo-embolic disease, other cardiovascular disease, gastro-intestinal condition, endocrine disorders. All list characteristics above were associated with age decile (Chi-squared; P < 0.001), apart from pO 2 < 7.3 kPa on admission (Chi-squared; P = 0.15), and with age in years (Mann-Whitney; P < 0.001) apart from pO 2 < 7.3 kPa on admission (Mann-Whitney; P = 0.02). None of the other co-morbid conditions reached statistical at P < 0.001 either with age decile or with age in years.
Acceptance onto early discharge schemes peaked at 18-20% for deciles 50-59, 60-69 and 70-79 years, falling off thereafter to 16 and 13% for those 80-89 and ≥90 years. These schemes were used least (10%) by patients <50 years, who in any case had the shortest lengths of stay. Readmissions within 90 days of the audit index admission were lowest in this youngest group (29%), but there was no difference in readmission rates across other age groups (range 32-36%). a Patients often selected more than one option, these depending mainly on how severe their chest was. **Chi-squared test. Note: age in years was not known, as the age question only specified age decile groups, hence no Mann-Whitney tests were possible.
Patient questionnaire data
younger patients. Nineteen responders did not state their age, and 198 did not give their gender. Very elderly patients aged ≥90 years were less likely to understand the term COPD or know they had the condition prior to their admission (Table 3) . Only 9% of patients overall would contact a respiratory nurse when their chest was bad, this being slightly higher for ages 50-79 (deciles range 9-11%) and lowest (4%) in the youngest and eldest groups. Younger patients (17%) and those ≥90 years (13%) were less likely to go straight to hospital than other groups (range 22-24%), fewer elderly patients taking themselves unaided (18% for <50 years, 12-14% for 50-79 years and 6-8% for older groups).
Symptoms of infection in the month prior to admission were noted less often in older patients and there was a steady trend towards younger patients noticing a change in sputum. Fewer patients aged ≥80 years understood the purpose and effect of their chest medicines (73% for 80-89 years and 72% for 90 years) than did younger patients (range 81-85%). There was a sharp rise in the number of patients living alone beyond 70 years (39, 48 and 50%) when compared with younger age groups (22, 29 and 29%). There was little difference in oxygen (25-34% in those below 90 years) and nebuliser use (43% in 80-89 age group and 49-55% in other groups).
There was little age-related difference in those having regular check-ups at their GP surgery (51-56% in those below 90 years) but a progressive and marked reduction with increasing age in hospital chest clinic attendance (59, 55, 47, 41, 28 and 25%). There was no notable trend for having 'a number of flare-ups' a year or being given a written care plan. There was little difference in seeking telephone advice from their GP (46% of 20-49 year olds and 56-59% other groups), in being able to do so using a direct contact number (range 21-29%) or the same morning or afternoon (range 58-63% in those below 90 years).
Discussion
Our patient and clinician-reported data show older people ( particularly those above 80) admitted with AECOPD have severe disease, reduced performance status and greater comorbidity. Older patients describe higher levels of respiratory disability and breathlessness prior to exacerbation and are more likely to present with respiratory failure on admission to hospital, where they are less likely to receive NIV. They are more likely to have a DNR order written in their notes within 24 h of admission (independent of performance status or the number of co-morbidities) and have higher in-patient/90-day mortality following exacerbation.
The reasons for these observations are unclear, although our data show greater social isolation, an increased need for personal care, a reduced likelihood of self-transfer to hospital, reduced understanding of disease/medication, reduced awareness of signs suggesting exacerbation and reduced self-care in older patients. We did not specifically audit for dementia as a co-factor that might have influenced clinical management or patient behaviour in our cohort.
Fewer older patients, despite the severity of their disease, are seen by respiratory specialists in hospital/chest clinics but this trend is not reflected in primary care, with the exception of the above 90s who are also less likely to have respiratory check-ups at surgery.
The results suggest that due consideration should be given to how intensively older patients with COPD exacerbation are being managed on arrival and during their stay in UK hospitals, whether they are being managed appropriately and how much attention is given to their follow-up. There needs to be greater emphasis on the promotion of self-care and symptom recognition in this group and strategies for how the most vulnerable (i.e. the very old, who have severe symptoms and disease) might be monitored more effectively out of hospital, so reducing the impact of exacerbation.
There seems a paucity of data relating to COPD and the older person; the 2003 UK COPD audit similarly shows older patients fare less well in hospital [10] and there is little change in 2008. Cydulka et al. [11] showed poor adherence to guidelines in the emergency management of older patients with COPD and an analysis of COPD exacerbations in Spain demonstrated increasing age above 75 as an adverse prognostic factor [4] . The effect of age as an additional prognostic factor is well described in the CURB 65 score for community-acquired pneumonia [12] , and our observations suggest similar awareness of prognostic indicators would be helpful when assessing/admitting patients with AECOPD. Age, performance status, blood urea, serum albumin and arterial oxygen saturation have been independent predictors of mortality in both the 2003 and 2008 audits, and while COPD guidelines provide clear advice regarding the clinical management of exacerbation, they do not emphasise the extra in-patient care or follow-up that may be necessary to support those admitted with additional age-related issues that might affect prognosis, such as frailty, sarcopenia and co-morbidity.
The patient-reported data suggest older people are less aware of how to recognise and act upon exacerbation prior to hospitalisation. Thus, in addition to improving clinical management at the point of hospitalisation, we need to develop better strategies for ensuring review of older patients by COPD specialists within and outside hospital. It really should not be difficult to achieve in-hospital review and follow-up of older patients if cases are identified by acute teams or respiratory specialists at the point of entry. COPD in socially isolated older patients is a particular risk for admission [13] and COPD management should be considered specifically alongside co-morbidities and linkage into the wider care system at the point of discharge. Referral to community matrons or COPD teams is important in this context and tele-health approaches are now proving helpful in reducing readmission rates in older patients with chronic diseases, including COPD [14] .
In summary, there are age-related differences in the acute management, outcome and follow-up of patients with COPD exacerbation. Extreme old age is a specific adverse factor and we recommend further study of the reasons for these observations in older patients. We suggest health communities examine how older people with COPD are assessed and cared for across their primary and secondary sectors, particularly at the point of admission to and discharge from hospital. The presence of specific predictors of mortality in patients with COPD, including age itself, should be highlighted within disease management guidelines.
Key points
• Older people present with severe symptoms and COPD, often in respiratory failure.
• Older people with COPD have the greatest mortality and lowest performance status.
• Older people with COPD are more likely to have a DNR order assigned to them, irrespective of performance status.
• Older people are less likely to receive specialist respiratory review.
• There is a need to review care processes for managing older people with COPD in both secondary and primary care.
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